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Module-4 

TRANSDUCERS 

Syllabus: Introduction ,Passive Electrical transducers, Resistive Transducers, Resistance Thermometers, 

Thermistor, Linear Variable Differential Transformer(LVDT),Active Electrical Transducers, Piezoelectric 

Transducer, Photoelectric Transducer. 

Introduction: 

 Transducer is a device which converts a physical quality such as pressure, temperature, 

displacement, force etc., to equivalent electrical signal either in terms of voltage or current. 

 Transducers are mainly classified as Active Transducer and Passive Transducer. 

 Active transducers develop an electrical parameter (i.e. voltage /current) which is proportional 

to the quantity under measurement. These transducers are self generating type and they do not 

require any external source or power for their operation. 

Active transducers 

 

Photo Voltaic   Thermo Electric     Piezo electric  Electro magnetic 

 Passive Transducers do not generate any electrical signal by themselves. they use an external 

source to obtain electrical signals and depend on change in electrical parameter(R,L,C). 

Passive Transducer 

 

         Variable Resistance                 Opto electronic     Variable reactance 

 

                                                                                                        Inductive                                       Capacitive    

Photo  Strain Guage      Thermistor    

Conductors 

                                                                                                           Variable area   Variable separation          Variable  permittivity 

                                            Photo emissive    Photo Junctions 

 

 Variable reluctance   Variable permeability     LVDT Eddy Current 
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Comparision: 

 

 Transducers are also classified as Primary and Secondary Transducers 

 

Electrical Transducer 
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Some Important Definitions 
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Resistive Transducers 

 

Resistive Thermometers or Resistance Temperature Detector (RTD) 
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Thermistor 

 Thermistor  are the thermally sensitive resistor. They are having negative temperature 

coefficient (NTC).i.e. resistance decreases as temperature increases. 

Operating Principle: 

The resistance of Thermistor can be expressed as, 

RT=R1 exp [β(1/T2 - 1/T1)] 

Where RT  :Resistance at T
0
 K 

           R1 : Resistance at known temperature  T 1 K 

            β:characteristic temperature. 

 

Fig:  Resistance versus temperature characteristics of Thermistor. 
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 According to the characteristics   the Thermistor provides a large change in the resistance for 

small change in temperature. 

 Measurement of change of Thermistor due to temperature changes is measured using Wheatstone 

bridge. 

Comparison

 

Linear Variable Differential Transducer (LVDT) **** 

 LVDT is a variable inductance displacement transducer in which the inductance is varied 

according to the displacement. 

Operation of LVDT 

 

Fig. LVDT 
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Fig. Output Voltage of LVDT at different  core position 

 In LVDT the inductance is varied by varying the mutual inductance between the two coils of 

linear variable differential transformer. 

 The linear differential transformer consists of a single primary winding   P1 and two secondary 

windings S1 and S2  wound on a hollow cylindrical former. the secondaries have an equal number 

of turns  but they are connected in series opposition so that the emf induced in the coils oppose 

each other and the output voltage is given by Eout=Es1-Es2. 

 A movable soft iron core slides inside the hollow former. the position of the movable core 

determines the flux linkage between the a.c. primary winding and each of  the two secondary 

windings. The core is made up of nickel-iron alloy is slotted longitudinally to reduce eddy current 

losses. 

 When a.c. source is applied to primary and with the core in the centre or reference position, the 

induced emf in the secondaries are equal. since they oppose each other the output voltage will be 

zero volt. 

 When the core is  moved to the right ,more flux links the right hand coil than the left hand 

coil.i.e.ES1<ES2 .therefore Eout is negative. 

 When the core is  moved to the left  ,more flux links the left  hand coil than the right hand 

coil.i.e.ES1>ES2 .therefore Eout is positive. 

 The amount of output voltage of an LVDT is a linear function of the core displacement within a 

limited range of motion. 

Application: 
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Advantages: 

 

Disadvantages: 

 

Active Electrical Transducers 

Piezoelectric Transducers 
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Photoelectric Transducers 

 

 


